The present research involved the evaluation of relationships between technological characters of soft-flesh fruit in the lines derived from the hybrid Capsicum frutescens L. x C. annuum L. The evaluation was performed in groups of genotypes which differed in their fruit weight and pericarp thickness. The material researched was made up of the pericarp from which placenta with seeds was removed and the puree obtained as a result of whole fruit crushing. The analysis of the content of capsaicinoids was made using the HPLC method. The content of capsaicin was in each case higher than that of dihydrocapsaicin. There were observed highly significantly positive correlations between the average fruit weight and the wall thickness in the genotypes of a higher level of these characters, namely in the groups over 20 g (fruit weight) and over 3 mm (wall thickness). In these groups the content of capsaicinoids was negatively correlated with the average fruit weight. The significance of this relationship was confirmed in the genotypes of a higher fruit weight as compared with the content of capsaicin and dihydrocapsaicine in the puee. The relationships between the capsaicinoids researched were more stable in the genotypes of a higher fruit weight and demonstrating a higher pericarp wall thickness.
INTRODUCTION
The soft pericarp of ripe Capsicum spp. is conditioned by the dominant allele S, which also demonstrates the pleiotropic effect of a very-easy separation of fruit from peduncle (Lippert et al. 1965) . The forms constitute a very interesting raw material for processing industry. The production of puree or concentrates involves a mechanical separation of the flesh from the ballast parts, namely: placenta, seeds, septa and the peel. The raw material is not exposed to thermal treatment; thus the product maintains the taste and dietary quality. The technological efficiency of the raw material depends on their morphological characters: the weight and the wall thickness as well as on the share of the mentioned above waste parts (Nowaczyk et al. 2007a, b) .
The most specific character of the Capsicum genus species is the capacity for synthesis and the accumulation of capsaicinoids, secondary metabolites determining how hot the fruit taste is. The content of these compounds depends mostly on the genotype characters. It can be modified during the fruit development and maturation (Contreras-Padilla & Yahia 1998) . It ranges from trace amounts to the level of 13.000 mg·kg -1 , determined by Kurian & Starks (2002) in the whole fruit of the yellow-fruited form of Habanero (C. chinense Jacq.) cultivar. A higher concentration, reaching 20.000 mg·kg -1 , was observed in that cultivar by Zewdie & Bosland (2000) . Of the compound group discussed here, capsaicin and dihydrocapsaicin are most important. They account for about 90% of the total content of capsaicinoids and their quantitative ratio is approximately 2:1.
The present study aimed at the evaluation of the relationships between technological characters of soft-flesh fruit in the lines derived from the hybrid: Capsicum frutescens L. x C. annuum L. It was performed in the groups of genotypes which differed in their fruit weight and the pericarp thickness, assuming the effect of the level of these characters on their relationship and the content of capsaicinoids.
MATERIAL AND METHODS
The research material was made up of the fruit of soft-flesh forms of Capsicum spp. derived from the Capsicum frutescens L. x C. annuum L. hybrid and the experiments were carried out during [2005] [2006] [2007] . The analyses involved selected genotypes which differed in their fruit weight and wall thickness. As for the fruit weight, these were the forms in which the character level fell within the range up to 20 g (11 genotypes) and above that level (11 genotypes). As far as the wall thickness is concerned, the groups were as follows: to 3 mm (9 genotypes) and over 3 mm (10 genotypes). The fruit investigated were harvested from the cultivation under unheated foil tents and were collected at the full physiological maturity. At that phase the flesh demonstrated a soft texture, making a mechanical separation from the ballast parts possible. The typical fruit shape of genotypes being under investigation are presented in Fig. 1 .
The analyses of the content of capsaicin and dihydrocapsaicin were performed applying the HPLC method, described by Collins et al. (1995) . The research material was made up of the pericarp from which the placenta with seeds was removed and puree produced as a result of crushing the whole fruits (without peduncles) in the mixer and their sieving with the sieve; the mesh 1 mm in diameter. Dried, at the temperature of + 60ºC, the pericarp and puree were then grinded and exposed to capsaicinoids extraction with the acetonitryl in the water bath at the temperature of + 85ºC. The research involved the use of the HPLC chromatograph, Perkin Elmer, Series 200. The results were statistically verified, defining the level of the standard deviation and the coefficients of correlation for the characters at P = 99%. As a result of the interspecific hybridization and the selection of recombinants, there were obtained materials combining good adaptation of C. annuum L. to growing in Poland, with specific characters of C. frutescens L., of which soft flesh of ripe fruit and the capacity for setting a higher number of fruits were of special importance. The possibility of using the soft-flesh type hybrid materials, as a new raw material for the industry, depends on their yielding, technological efficiency and the content of capsaicinoids.
The content of capsaicin was in each case higher than the content of dihydrocapsaicin. It is a rule concerning different species of the Capsicum genus as well as cultivars and hybrid material (Zewdie & Bosland 2001 , Kurian & Starks 2002 , Ayuso et al. 2008 . The total content of capsaicinoids in the materials discussed was a few-fold lower (Table 1) The direction of the selection applied in the present research resulted in a production of materials demonstrating a relatively low level of capsaicinoids. It was assumed that they would constitute raw material for the production of capsaicinoid nutraceutics. The products obtained should demonstrate a hot yet acceptable taste. There were observed highly significant positive correlations between the average fruit weight and the wall thickness in the genotypes of a higher level of these characters, namely in the groups over 20 g and over 3 mm (Table 2 ). In those groups the content of capsaicinoids was negatively correlated with the average fruit weight. The significance of that relationship was confirmed in the genotypes of a higher fruit weight as regards the content of capsaicin and dihydrocapsaicin in the puree. This information seems essential bearing in mind the technology of producing pulp of a specific level of capsaicinoids. However, making an attempt at accounting for such condition, one shall point to the placenta as the place of synthesis of the compounds discussed here. They are synthesized in the placenta and then transported to the parenchymatic tissue of the pericarp (Hufman et al. 1978) . Their inconsiderable presence was identified also in the vegetative organs (Estrada et al. 2002) . Referring back to the materials covered by the present paper, it should be noted that while obtaining the puree, they are freed from the placenta and then they enter the product. An increasing of fruit weight was associated with decreasing of capsicinoids level. They undergo a specific dilution in a greater mass of the product. In the analysis of coefficients of the interaction between the content of capsaicinoids in the pericarp and in puree, interestingly, for the group of genotypes of the average weight above 20 g and the group of the wall thickness over 3mm, they were positive in each case. In most cases the correlations were highly significant. For the genotypes of a lower level of the fruit weight and the wall thickness, no positive correlations were found.
The conclusion can suggest that the relationships between the capsaicinoids researched are more stable in the genotypes of a higher fruit weight and demonstrating a greater pericarp wall thickness.
